The reagents used for zeolite syntheses included tetraethylammonium bromide (TEABr, 98%, Aldrich), NaOH (50% aqueous solution, Aldrich), Ca(NO3)2·4H2O (98%, DC Chemical), aluminum hydroxide (Al(OH)3•1.0H2O (Aldrich), colloidal silica (Ludox AS-40, DuPont), and deionized water. The final composition of the synthesis mixture was 5.2TEABr·1.9Na2O·0.5Ca(NO3)2·xAl2O3·7.2SiO2·yH2O, where x and y are varied between 0.5 ≤ x ≤ 1.5 and 150 ≤ y ≤ 390, respectively. After being stirred at 80 °C for 24 h, the synthesis mixture was charged into Teflon-lined 23-mL autoclaves and heated to 145 °C under rotation (60 rpm) for 2 days. The solid products were recovered by filtration, washed repeatedly with water, and then dried overnight at room temperature.
S2
next detector bank over the 2θ range 6° -126.5°. Profile fitting was performed in the 2θ range of 6° -70° by the LeBail method [S1] using the GSAS suite of programs [S2] . Simulated XRD patterns were obtained using the CrystalMaker/CrystalDiffract software package.
Zeolite powders were dispersed in absolute ethanol and treated in an ultrasonic bath for 2 min. A droplet of the suspension was transferred onto a carbon-coated copper TEM grid and dried in air. The dried TEM grid was then loaded on to a Gatan-914 cryo-transfer holder at room temperature. Liquid nitrogen was used to cool down the TEM grid to below -100°C while the tip of the holder was kept in a sealed environment to prevent ice formation due to the water vapor in the air. The TEM holder was then quickly inserted into a JEOL JEM2100
TEM equipped with a LaB6 filament and operated at 200 kV. The TEM experiment began after the temperature of the sample stabilized between -176 °C to -177 °C. The purpose of the cryo-treatment is to protect the large structures from distortion/damage caused by the high vacuum inside the TEM column. The SAED patterns were collected on a 14-bit Orius SC200D camera side-mounted at a 35mm port. A combination of low beam intensity and long camera exposure was used during the data collection to reduce electron radiation damage and enhance the collection of weak diffraction spots. We note that due to the large unit cells of the crystals, an extended camera length of 3-meters was used in order to observe the characteristic diffraction patterns that are located so close to the center beam. As a consequence of the large camera length, each pixel in the SAED became 0.01 1/nm. The pixel size of SAED collected using the conventional 100 mm camera length for our microscope setup is 0.16 1/nm. It means that at such large camera length, results obtained are very sensitive to the physical measurement and calibration, even at single pixel level. This is the reason why our SAED measurements differ slightly to the XRD measurements.
Structure Predictions of RHO-G7 and RHO-G8
In our recent work, [S3] we have utilized the strong reflections approach not only for the identification and structure determination of the RHO family of zeolites with embedded isoreticular structures, but also for the prediction of its energetically-feasible, hypothetical structures of higher generations. In principle, higher generation structural models could be obtained from their three-dimensional electron density maps, which are calculated by adopting both amplitudes and phases from the lower generation. Given the huge unit cells (75 and 85 Å, respectively) and structural complexities of RHO-G7 (PST-26) and RHO-G8 (PST-S3 28), on the other hand, it is quite challenging to locate the T and O atoms from the dizzy electron density maps and to complete their structures. To solve this problem, we have developed another simpler and more convenient model building approach based on the structural coding in real space. The construction procedures for the super-complicated structures RHO-G7 and RHO-G8 are as follows:
1. RHO-G7 1) Take a structural fragment in RHO-G6 as shown in Figure S1a . All the atoms in the fragment locate in the region with 0 ≤ x ≤ 0.5; 0 ≤ y ≤ 0.5; 0 ≤ z ≤ 0.577 (= 0.5aRHO-G7/aRHO-G6); x ≤ z; y ≤ z; x ≤ y. aRHO-G6 (65 Å) and aRHO-G7 (75 Å) are the unit cell parameter of RHO-G6 and RHO-G7, respectively.
2) The fractional coordinates x, y, and z for each of the atoms in the fragment are scaled by aRHO-G6/aRHO-G7 times, respectively.
3) Add the updated fractional coordinates x, y and z in the CIF file for RHO-G7. In case that some duplicated atoms are observed, the VESTA software is used to remove them. [S4] 4) A total of 72 T and 168 O atoms in the asymmetric unit are found ( Figure S1a ).
RHO-G8
1) Take a structural fragment in RHO-G7 ( Figure S1b ). All the atoms in the fragment locate in the region with 0 ≤ x ≤ 0.5; 0 ≤ y ≤ 0.5; 0 ≤ z ≤ 0.566 (= 0.5aRHO-G8/aRHO-G7);; x ≤ z; y ≤ z; x ≤ y. aRHO-G7 (75 Å) and aRHO-G8 (85 Å) are the unit cells of RHO-G7 and RHO-G8, respectively.
2) The fractional coordinates x, y, and z for each of atom in the fragment are scaled by aRHO-G7/aRHO-G8, respectively. 3) Add the updated fractional coordinates x, y and z in the CIF file for RHO-G8. In case that some duplicated atoms are observed, the VESTA software is used to remove them. [S4] 4) A total of 104 T and 240 O atoms in the asymmetric unit are found ( Figure S1b ). Table S1 lists the numbers of symmetry-independent T and O atoms in the members (RHOGn's) of the RHO family up to 12 th generation. All the numbers in Table S1 were determined from their structural models. where NT and NO are the numbers of T atoms and O atoms, respectively; n is the nth generation.
Evolution of the numbers of T and O atoms in the RHO family of zeolites

Lattice Energy Calculations
All structures were optimized as a pure silica framework while maintaining the symmetry using the program GULP. [S5] The Ewald method was utilized for the long-range coulombic interactions while the direct summation was used for the short-range interactions. [S6] The atomic polarizability was described by the empirical core-shell model and was evaluated using the Catlow library. [S7] Considering the large number of atoms in the framework of generation members of the RHO family of zeolites, especially of higher ones, the conjugategradient method utilizing multi-core CPUs was used before the final optimization with the rational functional optimization (RFO) method with a single core CPU. [S8] Framework energies were evaluated relative to α-quartz, the most stable silica polymorph. [S9] [S1] A. of the product (i.e., a mixture with RHO-G6, RHO-G7, and RHO-G8) obtained from run 8 in Table 1 . and PST-28. S13 Table S1 . Numbers of the symmetry-independent T and O atoms in RHO-Gn members of the RHO family of zeolites (n = 1 -12). 
